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PROCESS AND APPARATUS FOR FORMING "IMAGES 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an image forming 

process for forming a protective layer of a 

thermoplastic resin film on a recording medium and an 

image forming apparatus for carrying out this process. 

Related Background Art 

n recent years, otho progroco of the A ink-jet 

6rding g feochniquc io noteworthy yand itc imago quality 

has reached a level equal or superior to that of a 

silver halide print. Atj Li> recording media used for 

this ink- jet recording process^ thnrn wi th an 

15 image-receiving layerv^containifi^ porous particles 

At 

excellent jLi-n- absorbing and fixing recording liquid;^) 
P - providod on a baoc material cuch as papo^ro known . rc ^^ r 

[pO O jQ ^g^-des^ a laminating treatment of a recorded^^ff^w^^^ 
P - imagc A by transferring and laminating a transfer layer^^'"^^ 
20 -H9comprisi«gela^thermoplastic resin layor providodt on a 
base materia^)onto a recorded image by heat and 
pressure ndhr-?i nrfl l 1 1 y iT T r w-i \ 1 *\ | f r uw f , 1 i' -| ht rn nr i ntf inr^ 5^ 
£2- gloocino G c , — etc. — la also knuwir . By having a UV 

absorbing agent contained in the transfer layer during 
25 this treatment, it is also possible to provide -e^ A TM"T w,r/4 
sufficient light resistance^ to a print £* Furthermore, 
-by dovioing the material and a^QDOtitution^of thio° — 
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■ tranofcr laycr ^ manyAiaminating treatments of an image WMvC ^ cf * ; 
f or -simply and <? easily providing 4fee? wear resistance, 
solvent resistance, or the like^ fey uco of a reoin havo^ ^MvtfeR. 
been worked out thus — far .° - 
5 JqqqlQ FIGS, 3A to 3C are schematic sectional views of a 
conventional laminating method. The film with a base 
material shown in FIG. 3A basically comprises a 
transfer layer 101 to be transferred and laminated onto 
the surface of a recorded image and a base material 
10 film 102 for bearing the transfer layer 101. The 
transfer layer 101 can be peeled off from the base 
material A 102 so as to be transferred and laminated onto 
the image-receiving layer of a recording medium after 
recording. 

15 ^gOOS} As shown in FIG - 3B ' the transfer layer 101 is 
laminated while remaining borne on the base material 
film 10^)oo ac tr&directly cove^)the top of the 
image-receiving layer 103a on an ink- jet image- 
receiving paper 103 after recording and A applied onto 

20 the image-receiving layer 103a by pressurization and/or 
fusion. 

{OOOQ As shown in FIG. 3C, the base material - lay am 102 
is peeled off from the transfer layer 101 after the 
transfer layer is applied onto the recorded image, and 
25 the transfer layer 101 alone is left as a protective 
layer on the imag^^eceiving layer 103a. 
£000?~\ Tlie principal problem of the construction 
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- comprising a. transfer layer 101 and a base material 
film 102 , as shown in FIGS, 3A, 3B and 3C, is high 
cost. In a laminating treatment as jflontlori c i J^ above , 
b&ge- iuaLeilal film uumpxl^liiy a heaL lecistant matorial ^ 
5 io nocessary for\ the base material film 102 on which a 
resin layer to be transferred by heat and pressure 
adhesion on the recording side is formed by coating. 

&£n — this film, — not only heat resistance but flatness 

sufficient for giving the gloss of a protective film 

10 after the transf eig) io aloo required, — thu3 resulting in^ 

high costfi , The cost of this base material film 102 hao^ 

a much greater weight 4 - than that of a transfer material 

A 

which *C*u*/*S A 

romaininc^ as a final product t or -^fchart— of- coating of a 

transfer layer. Sufficiently stable and 

f=d(L 

15 deformation- free raw materia^)efc a protective lay er, uirH 

Arn W WHICH 

-undciP conditions assumed for ^feh^ thermal transfer,^^^^ **w»»=> 

include^ PET film, polyamide f ilm, Apolyimide filrg^ and 0 

co onfcwithff thermal 3hriiikayid(ry3cfi^t3ra1 led by 

prcannoalingfc hut nr>" nf th r m if n nQ high rn^ l^m n tr ri n T V 
Anp THu*> 

20 * WlLh such a cuiibtl LULluxiV - a wide variety of /.©w-cjovT^ d,b*€RAi. WOTefce 

fWHF ^R < T= f/jfi ff*' — . 

■epplicafeienr? i rri . il y Inw in root anctf highly general in^ 
purpocivonoceff are difficult to create. 
fpOQuj T ^ e second problem of this oonotitutiorP lico in^ 

that the base material film 102 becomes a usodfc -waste/ syce M^ffo 
25 - From the viewpoint ofL processing coslg) coating of -aft th-^ 
transfer layer 101 is ordinarily executed on a wide 
roll before slitting. Thus , <L recycling of used base 
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material filmic 102 cannot be directly performed. 
Ouppouiny LhuLC used -feasie* f ilm* 102 asee recycled -th cv t 



would be done on the* leve& of vut j inuL L iidls^ Thue, ~it R f * JO ° a> 
Be costs iabe^collec^and recyclg* the^^o^c* c^T' '^'^ 



5 



10 



mechanism for rewinding a film after the image transfer 

in an apparatus, a space f or *diepos±n& • the mechanism A a 

power source A for moving the mechanisn ^or control ^st ein^ 

and oo on axe nn u GOoaryfi In a cacc who icf a laminate 

material has been cut, winding is unnecessary^ but a 

mechanism for carrying used baoic* filmg 102 and 
ir 

accumulating -fehenrein a predetermined space is still 
necessary. 

, , . construct! oh IS 

OO05J The third problem of this conatitutiun 11l^ j u c 

that the function of a protective layer transferred and 

15 formed varies according to *fee< physical propert^" 

surface property, ^thicknes ^or the IIKl-C These 

especially affect the glossiness, the adhesion of a 

film and the bubble releasabilit^ to a great exleuLg 

Originally^ ^he transfer process of a glossy protective 



20 



i . TO 

layer is a complicated process inc. which many parameters 

AuTP THE' 

contribute, 00 thatQ addition of such -e*K influential 
variable facto^is unfavorably tn the otabili Ly u£.C 



25 SUMMARY OF THE INVENTION 

A a; 

fpouD I* is o»e< object of the present invention to 
provide an image forming process and an image forming 
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apparatus, capable of solving the problems mentioned 

WW? a C*lo&Yx: a - 

above, -aftd< f orming e«c image good in gloooiric&Gg at low 

cost and free of used wastes. 
£b>0 iQ An ima ^ e formin 9 process according to the present 
5 invention comprises the steps of conducting recording 

on a recording medium with an image-receiving layer and 
laminating a thermoplastic film onto the 
image- receiving layer to smooth the surface of the 
thermoplastic film by heating and pressurizing means. 

10 £b0/2} An im ^ge forming apparatus according to the 
present invention comprises: an ink- jet head for 
conducting recording on a recording medium^P a 
laminating section for laminating a thermoplastic 
polymer onto a recording medium on which recording has 

15 been conduct ed& and huu Lin y jrKT"prQcuai i^ing moonsQ for 
heating and pressurizing the thermoplastic film to 
smooth the surface. 
£0Ol~?>} In the present invention, a thermoplastic resin 
film alono^ is laminated without use of a base material 

20 f ilm^%**a*? has been hereto torog use^)-afi€k the surface of 
a protective layer is smoothed during the lamination, 

*^n-h 4->>o r-r^-t- r^^n ^roHiinoH and glOSSy > finG 

recorded imag^ can be obtained ^, 
jOOltfl&esrtaB&f* a film - itself io laminated and heat<l f ronf ^Ae 

L ATPUG3 HEAT n^PXltJ^ T° THE ^ W '~ATC> F tL >*\ , 

25 heating means directly -iransinitted^ttot by way ul — er*- 
baoe material filiu, ^ thereby reducing the thermal load 
of the apparatuses — t he likog . 
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BRIEF DESCRIPTION OF THE DRAWINGS 
f^O'V J FIG * * an illustration of -onetexample of an 
image forming apparatus according "to "the present 
invention. 

5 fbOlb] FIGS, 2A and 2B are illustrations of o ne ** example 

of a device for manufacturing a thermoplastic film used 
in the present invention. 

example ofAmethod for laminating a laminate film with a 
10 base material attached. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
jj)Q/$J In tlie apparatus shown in FIG. 1, recording media 
2-1 and 2-2, different in size ; are fed from storing 

15 cassettes 1-1 and 1-2 by means of first and second feed 
rollers 3-1 and 3-0. Furthermore, through conveyance 
guides 7-1 and 7-2, rollers 4, a conveyance guide 8, 
rollers 5 and a conveyance guide 9, they^ arrive at an 
ink- jet recording head 12. Here, in accordance with an 

20 image signal from unshown image reader means, images 
are recorded on the image- receiving layer of the 
recording media 2-1 and 2-2. The^recording head 12 is 
composed of so-called multi-heads arranged in a full 
line, for example, nearly perpendicular to the 

25 recording media 2-1 and 2-2, i.e. vertre^l to the paper 
plane in FIG. 1. In this ink- jet recording, the 
recording media 2-1 and 2-2 are suc^cedj to a porous 
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1t*c G t vi&e' Hatc acts 
guide plate 14 by a suction fan 1^9 to retain- LlltilJ. r 

jt^ planairity and koop thoiis r gap -%cr*the recording head 



Furthermore^ the recording media 2-1 and 2-2 after 
recording are conveyed through a conveyance guide 10, 
conveyance rollers 6 and a conveyance guide 11 to a 



laminating section. 
fhh In) Q ii Lli L 1 uLlieJ - lmndQ a long-scale thermoplastic 

resin film 22 is wound onto a A thermoplastic resin film 

10 feed section 2^- in Lhe shape of a drum*? . This 

thermoplastic resin film 22 has a width corresponding 
to a length perpendicular to the conveying direction of 
the recording media 2-1 and 2-2. This thermoplastic 
resin film 22 is fed from the feed section 21 through 

15 feed rollers 23, a cutter 24, conveyance rollers 25 and 

conveyance rollers 26 -a»dtoverlappedr^with the^ recording 

media 2-1 and 2-2 after rcoordingft by means of rollers 

-r*£V TO 

27. Dcoideog , the thermoplastic resin film 22 is^ut 
a desired pocitiorft by means of the cutter 24. 

20 (0D~2l) F u r "fchormoro£ "Pnth nf thnm ovputI app Q d by mpf i ns rlf! 
jtf"ho roV-leibi 27 1 are^conveyed to pressurizing roller 28 
containing ^ a heater 2^ bull -6 in and? heated and 
pressurized for adhesion. Namely^ - onto the images 
r e c e iving layer nf the recording madia 2 1 and 2-2<jL the 

25 thermoplastic resin film 22 is laminated and then 

bonded^ The laminated recording media 2-1 and 2-2 are 
'^discharged through rollers 32 to a discharge tray 33. 
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HoirQ ^ ^^ en smoothing the surface of the protective 
layer -fee< impro\{i? -tfa^glossiness of images, the 
pressurizing rollers 28 serv^rtf as heating and 

TO 5**e*JTH 

pressurizing means smooths* , the surface on the side in 
contact with the thermoplastic resin film 22. In order 
to obtain glossy images, the surface roughness of the 
pressurizing rollers is preferably about 3 pm or less 
in terms of Ra^ and fftieh* preferably about 1.5 pm or 
less. 

10 ^hoTSh} In the P reservfc invention, because of directly 



determining the glossiness of the transfer protective 
layer,<^Lccordingly, of recorded images^, the surface 
glossiness of A roJJLers is an important factor. This 
glossiness depends on — LlidL ul Images required ,L but A 
15 - generally io prof croblyC equal to or greater than 10% at 
an incident angle of 20° and -is^equal to or greater 
than ^70% at an incident angle of 75 °^ ^^u 7 VilEFfiR^ . 

f()02H\ 'De3idGO ^ the temperature - of hoating gby Treating and 

^ WlU, V/^-Ry cJJTH T>lfF€»OOr . VhC <^ 

pressurizing means hr- ^ Hoi-orminQH appmpri^^iy ^ 

20 depending on materials of sJ? thermoplastic resin film 22, 

but do proforably in thc% range of 60Cto 220 °C iS 

ordinarily^ "R^reMJjEfJ^ 
Hon ^c^sr-vor RuB&ei*- is 
fo'7)7Cl ^he/^surf ace material pressurizing rollei(?) 

■ pairt 28 on the side of -eP. thermoplastic resin filn£)tG^ 

25 - proforably heat rc3iatanL ruLLui ^ With a metal roller, 

once flaws are generated on the surface, their shapes 

are transferred, but «thoy aro olocod byg pressure d_nea 
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T^uTOe^ materia fijof rubber^ -thuocimproving thoR durability >S 

significantly^" Furthermore, " from the viewpoint of mold ^ 
rnl nn~nlii 1 i 1"ff[ silicon rubber is prefer able* - ^ -actd^ 
Applying traces of silicon oil is effective 
5 oignif ioantly in point of* ; maintaining and A improving the 
mold releasability ♦ 
foO'ZbJ Devices A for forming a protective layer y uood g in 
the present invention are not limited to the example 
shown in FIG, 1. - For example a charged drum is used 
10 as A intermediate carrier and a device -se^ar ranged'* as to 
push this charged drurn^ . wrappcd^with^ ofj thermoplastic 
film 22 therearound to the recording media 2-1 and 2 
can be also employed*?^ 



Any thermoplastic film which can be laminated on a 



15 recorded image-receiving layer of a recording medium 
may be employed f o& thermoplastic resin filme< uoedl in 
the present inventioi ^without any limitation. ^ 
Thermoplastic resin films having preferable 
characteristics for lamination such as transparency, 

20 breaking strength and melting point have to be 

appropriately selected for use. Specifically, films of 
vinyl chloride- vinyl acetate copolymer, polyethylene, 
polypropylene, polyvinyl chloride, polystyrene, 
polyesters, polyvinyl alcohols, polyamides, cellulose 

25 acetate, polycarbonates, polyvinyl butyral, vinyl idene 

chloride or the like can be l ummy lxl l^dC , 
r Auso, ^0ma> ^ ~ . 

1 ODZo Dctoidoog , it is pref orablo g, either (that; the glass 
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-transition point of ^thermoplastic resin film is lower 
than that of a binder resin of an image-receiving layer 
in a recording medium or that the film-forming 
temperature of s thermoplastic resin film is lower than 
5 that of a binder resin of an image-receiving layer in a 
recording mediun^ respGOtivQlyg . 

[OO 7S)\ The "thickness of a thermoplastic resin film may be 
determinec^ aj j pi. ujjj. 1<TLb1^C t> u *t pref erably^such 
thickness that the uneveness of the surface of the 
10 image-receiving layer in a recording medium does not 

appear on the surface of the thermoplastic resin filing 
Lo g be spfctuilic,^ it io preferably in thcK range of 2 to 
40 jamy |S Tae Fer"R.^£t>0 
0d~?p\ DQQideoV , a thermoplastic resin film may be 
15 composed of a laminate of different thermoplastic 

polymer layers. In this case, ordinarily, the glass 
transition point or film- forming temperature varies 
among the thermoplastic polymer layers. Thus, a 
thermoplastic layer mueh< lower in glass transition 
20 point or film-forming temperature may be laminated onto 
the image-receiving layer. -Aftd^ in this case, the 
thickness of a thermoplastic polymer layer on the 

ShoolT> 

laminated side the image-receiving layer 
•SC or 

pref erably^such thickness that the uneveness of the 
25 surface of the image-receiving layer does not appear on 
the surface of the thermoplastic resin filing to bo — 

:ic£ 4=*~ is piefexubly in r th ^( range of 1 to 20 pm* is -p*eFe*«- f 
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DocidQG C 1 the total thickness of -aP thermoplastic resin 

film is preferably in the r^r^gf*, ©^2 -^fcefc 40 pm. 

j^Q^Q By PQttin^ t the polymer layer on the side directly 

laminated onto an image-receiving layer, to a material 

5 - low in glaoc transition pointC g a resin can be -ecr^ 
so 

arranged"* as to firmly intrude into concave portions of 
an uneven image- receiving laye^j — on tKc other handg -by -A, 
using a polymer material high in ? glass transition point 
and molecular weight for the layer on the opposite 

10 side, the surface hardness of the laminate layer can be 
enhanced. Dcoidcdt^ such A composition o f two laycro or 
more < is A advantageous aloo from the viewpoint of^ 
preventing ^fehe^ inter- layer fusion in the stock of a 
thermoplastic resin film^wound in the shape of a roll. 

15 £0q^*^ figs * 2A and 2B are schematic illustrations 
-exemplifying a process for manufacturing a 



thermoplastic resin film used in the present invention. 

FIG. 2A shows an example of manufacturing a 
monolayer thermoplastic resin film. As shown in FIG. 
20 2A, a monolayer thermoplastic resin film is obtained by 
supplying a thermoplastic resin material from a dye 
coating head 51 to a casting roll 52 and winding a 
shaped film on a winding roll 53. By using a casting 
roll 52 in this manner, the film surface is well 
25 smoothed, <a»dC images v after the formation of a 

protective layei^ £uj_ Lher — liupiuvMs in ylo£>ainQOon 

FIG. 2B shows an example of manufacturing a double 



[oovQ 
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layer thermoplastic resin film. As shown in FIG. 2B, a 
double layer thermoplastic resin film is obtained by 
supplying a thermoplastic resin material from a dye 
coating head 51 to a casting roll 52, furthorf coating a 
5 second layer by means of a micro gravure coating head 
54, drying the coat in a drying furnace 5^-^nd winding 
the shaped film on a winded roll 53. 
jpO^f^} The examples shown in FIGS. 2A and 2B are so? 

arranged -asu*to wind a manufactured thermoplastic resin 

10 film in the shape of a roll and laminate this rolled 

thermoplastic resin film onto an image-receiving layer 
installed at the suppl£vs^6tion 21 of the laminating 
apparatus shown in ^XG . lj^p but, a - thcrmoplaotic realn - Q 
film may aloo bo ccfe. arranged - odE to bc<L continuously 

15 supplietyfrom the casting roll 52 to the apparatus 

shown in FIG. 1 without being wound in the shape of a 
roll. 

fp&>£J The ima 9 e ~ receivin 9 layer of a recording medium 

used in the present invention is mainly composed of 

20 porous inorganic particles and binder resin, — wher ^-,30 

to 100 parts by weight, preferably 50 to 500 parts by 

weight of binder resin* is employed with respect to 100 

parts by weight of porous inorganic particles. 

Fax F!*efCW*eS> *\%J5 

^DO"S7~] P° rous inorganic particles, A those containing 

25 a large amount of pores having 3 to 30 nm diameter in 
the structurqg> ere prefeidblB^ especiallyAthose having 
large pore density near the particle surfac^-&fe<. 
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•pr efer abloC Furthe: gyior Qg -from tha viewpoint of^ *=>*^ 
obtaining a sufficient ink absorption rat^ or tho like % 
the specific surface area of porous inorganic particles 
is preferably 50 m 2 /g or larger. F ur the j. mu j. b<, in uco of — e 
5 high-speed print ing<ink- j et printe@ the 

image-receiving layer of a recording medium preferably 
contains A 50% by weight or more of - C porous inorganic 
particles with ±±i£(?specif ic area of lOOnr/g or greater 
from the viewpoint of ( preventing the overflow of inJ^oaeC, 

10 tho likoA 

\^P®3&?\fr* 1& porous inorganic particles endowed with such 
an ink solvent absorptivity and dye-molecule 
absorptivity preferably take on* white A colo^>- f urthoiQ^ 
As to the ^ materials comprising porous inorganic 

15 particles having such characteristics^ metals such as 

aluminum, magnesium and silicon ) ^fte^ oxides, hydrates, Aa>& 
carbonates^ or the like of metalo dan be exempli f led £ 
Above all, synthetic silica is particularly prof arable < 
on account of excellency in all the characteristics 

20 mentioned above, established* industrial production 
process^ inexpensivenes^and stability. 
^QO l>°j^ With an image- receiving layer comprising a mixture 
of such inorganic particles and an organic binder 
resin, nuL yul lu<Tsmall diameter inorganic particles 

25 -i^ prof orablcf from the viewpoin t of ^ ink absoptivit^ 
the like£ In many cases, inorganic particles in the 
range of 0,1 to 10 pm in diameter are employed and not 
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sufficiently small relative to the wavelength of lightg) 
uu ' LhatC light scattering^takes place on the surfac^^e 1 ^ 
■ show a matted appearance P 'Among thgm/ ultrafine 
particles in the range of 0,1 to 1 pm in diameter s^cr/^es 
LCPi>£C /4*777/§$ /^provide a glossy surf aceg^ taLliej. JLeduiied 111 ItiaLL in some 
^a&eef but usually, a secondary aggregation of 
particles occurs, so that the suf ace can not be solicits a^tc? 
smoothe^) ^ muol& Uesidey^if a dispersant is added to 

TO 

the coating liquid for tho purpooc of^ prevent4f^ ^feerl 
10 aggregation, the absorptivity of ink e^the stability 
of dye molecules are often damaged, 
^OOtyOjl For these reasons, the A surface of a recording 
medium containing such porous inorganic particle^in 
which a high-speed absorptivity of ink and a coloring 
15 stability of dyes have been invootigated^ is normary 
matted. The present invention displays considerable 
meritorious effects in the case of fusing a recording 
medium containing such image- receiving layers. 
£pO ^ /^Hereinafter, examples of the present invention 
20 will be described. 
Example 1 

[QC>L{Z\ Two parts of binder resin emulsion (Takamatsu 

Yushi; NS120-XK) was added to ^*-part of silica 

(Mizusawa Chemical Industries; Mizukasil p -50)j^£) 

25 thereaf teethe mixture was dispersed to prepare a 

/a* which 

coating liquid - so that* the solid content became 20% by 
weight. This coating liquid was boated and dried onto a 
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fine paper of 186 g/m 2 by moans oifc a slot-dye coatjO^s©^ 
t - hat a film after th<^ dryin<^becameA30 pm thick to form<^ 
image-receiving layer. 
£00^/^Next , an 8 pm thick thermoplastic resin film made 
5 of vinyl chloride-vinyl acetate copolymer was used : fccr< 
carry out* ink- jet recording and the formation of a 
protectiveg<laye3g) by means ofi the apparatus shown in 
FIG. I'i The film-forming temperature of the film 
material was 60 °C. The temperature of pressurizing 
10 rollers 28 having a silicon rubber surface during 

lamination was set to 140 °C and the glossiness of the 
pressurizing roller 28 on the side of the thermoplastic 
resin film was set to 80% at an incident angle of 75°. 
As a result, ^recording images excellent in glossiness Q 
15 could - b^ - obtained. 

Comparative Example 1 

Phe same vinyl chloride-vinyl acetate copolymer as 
In Example 1 was coated on a 38 pm thick 
polyethylene terephthalate film with the same 
20 thickness, thereby preparing a film with a base 

material as shown in Figs. 3A to 3C. The unevenness of 
the polyethylene terephthalate film was the same as 
that of the pressurizing rollers used in Example 1. 
Using this film, ink- jet recording and the formation of 
25 a protective layer were carried out as in Example 1, 

and o three times the heating energy of that in Example 1 
was required -in ord e rQ to obtain the same glossiness as 
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in Example 1 . 

^QO<-f ( y^J±s clearly seen from the results of Example 1 and 
Comparative Example 1 , the present invention does not 
use a film with a base material prepared by laminating 
5 a material for lamination onto a heat resistant film as 
ir^ Example 1, but directly laminates only a material 
for lamination using rollers by heat and pressure 
adhesior^j -which* bringo fortfat high thermal efficiency 

6*u>s$ r 

and makes it possible to obtain A recorded images having e 

A 

10 good g1.o«jcinogs( at^low cost. 

Example _2 ^ Jzr ^cmwc, *«h> fl^rwx, ^ c ^^^% ^eZL^ 

Except thQ^ g a thermoplastic resin film comprising 

two layers of a 3 pm thick ^uj/er mado of ^ low molecular 

weight acrylic resin and a 10 pm thick layer of vinyl 

15 chloride- vinyl acetate copolymer was used, the 

temperature of pressurizing rollers 28 was set to 120°(^ 

and the side of vinyl chloride-vinyl acetate copolymer 

was brought into contact with the image-receiving 

laye^g) ink jot j-euuxdlny and rumiciLlun of a protect ivo — 

20 l ayer wore oarricd uuL as in Ejiampl o lQ 4"hjppR similar iY 

good? results were obtained. 

{DCHt^ In "this example, it is important to fully 

plasticize the acrylic resin layer by means of? the 

pressurizing rollers 28. Thereby, the lower vinyl 

25 chloride-vinyl acetate copolymer layer is sufficiently 

Thus h4^^^) 

fe,[*r solved into the upper acrylic resin laye ^oo qo to malco ^ 
the interface disappeaig) -a^dC- thiife g the density of 
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recorded images can be improved by eliminating the 

light scattering on the interface between the above two 
Also, 

layers. -BooidooC the blocking of a relatively high Tg 
acrylic resin layer is prevented so that a highly 
uniform film is complctcdQ ^, 



As described above, according to the present 
invention, a thermoplastic resin film without a base 
material is laminated and the surface of a protective 
layer is smoothed during laminating, so that a good 0 PS^ifcA-T^*-/ 
10 glossy protective layer can be formed at a low cost and 
without jusedj waste^/- 

Moreover, since a film itself is laminated and the 
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laminated film does not have a base material, hoat from < 
/\ heating means -indirectly transmitted! Q O thatf? thermal 

T7fC~ 

15 load of >am apparatu s or tho liko is re fl nrprl () 



